SUMMARY In addition to routine medications topical indomethacin was applied to one group of 112 eyes and an appropriate placebo was applied to another group of 106 eyes that underwent intracapsular cataract extraction. The investigation was conducted in a prospective double blind fashion over a long period of time in order to demonstrate the effects of indomethacin in preventing the development of cystoid macular oedema. Indomethacin drops were instilled once a day before surgery, twice on the day of surgery, and 3 times daily for 2 weeks postoperatively. The prevalence of cystoid macular oedema as detected by fluorescein angiograms was as follows: in the early period (from 1 to 2 postoperative months), cystoid macular oedema developed in 250% of the indomethacin-treated eyes and in 51 % of the untreated eyes; in the middle period (from 4 to 7 postoperative months), it developed in 11 0% of the former group and 21 % in the latter group; in the late period (from 1 to 1 5 postoperative years) it developed in 9 % of the former group and 11 % of the latter group. In both the early and middle periods the difference in prevalence was statistically significant, but in the late period there was no significant difference between the 2 groups. The onset of 'indomethacin-masked cystoid macular oedema' in several treated eyes may account for the insignificant difference in the late period. Prolonged biosynthesis of indomethacin-sensitive materials, including prostaglandins, may be suspected in some aphakic eyes.
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There is no conclusive theory as to the aetiology of aphakic cystoid macular oedema. Hypotony,' inflammation,2 and vitreous traction3 have been regarded as causes. However, causative factors still remain obscure.
Several investigators, including the authors, have pointed out that the occurrence of the disease is in some way related to the synthesis of prostaglandins (PGs) initiated by surgical trauma.4-6 Miyake5 postulated a hypothesis as follows. The main causative factors of cystoid macular oedema seem to be the release of PGs into the aqueous and other inflammatory mediators derived from a disrupted blood-aqueous barrier. These substances diffuse from the aqueous into the posterior pole of the fundus, where they increase the permeability of the perifoveolar retinal capillary plexus. Based on this hypothetical consideration, Miyake has shown that the incidence of cystoid macular oedema after intracapsular extraction of a senile cataract can be greatly reduced by pre-and postoperative Correspondence to Dr Kensaku Miyake, Shozankai Medical Foundation, Miyake Eye Hospital, 1070-Kami 5 Higashiozone-Cho, Kita-ku, Nagoya 462, Japan. application of topical indomethacin.5 Having measured the amounts of PG-E and PG-F by radioimmunoassay techniques, Miyake et al.8 also demonstrated the suppressive effect of topical indomethacin on the synthesis of PGs during lens extraction. These reports originally stressed that indomethacin should be administered pre-and shortly postoperatively because PGs are synthesised most actively during the surgery and shortly after it. Therefore in general this mode of therapy is deemed to be prophylactic. Recently two doubleblind studies were carried out to evaluate indomethacin administered systemically. One study failed to demonstrate the effect in preventing cystoid macular oedema at its usual dosage of 25 mg even given pre-and postoperatively.9 and the other noted a decrease in occurrence of the disease with excessively high dosage of 100 mg daily, which was given shortly after the operation.10 To date, however, all authors, including ourselves, have investigated the effect of indomethacin only in short-term followup studies.
In the present study the effect of topical indomethacin in preventing cystoid macular oedema was examined and compared with that of a placebo in 324 reported by Sawa and Masuda"l and sterilised by boiling. For the control group only pure sesame oil sterilised by boiling was used. These 2 solutions were placed in separate vials of the same appearance. All these procedures were performed in the pharmacy of the hospital under the guidance of the controller (KM) of the study, who had access to the randomisation code. The solutions were given to the patients by one of the authors (HM) without knowledge of their components. Informed consent had been previously obtained from all the patients. Indomethacin drops were instilled once the day before surgery, twice on the day of surgery (3 hours and 1 hour preoperatively), and 3 times daily for 2 weeks postoperatively.8 Pre-and postoperative medications, that is, local corticosteroids and systemic and local antibiotics, were given in a routine manner.
Pure sesame oil, together with routine medications, was administered to the control group in the same way.
DETECTION OF CYSTOID MACULAR OEDEMA
Fluorescein angiography was performed at each of the 3 stages of the investigation (early, from 1 to 2 months postoperatively; middle, from 4 to 7 months postoperatively; and late, from I to 1-5 years postoperatively). Some patients were unable for social or psychological reasons to attend all 3 angiography sessions. The severity of cystoid macular oedema was graded into 4 classes on the basis of fluorescein angiograms, biomicroscopic appearance, fundus drawings, visual acuity, and visual field. Details of the grading system were given previously5 7 and only brief remarks are made here.
Grade 0 has no symptoms and shows no trace of changes on the fluorescein angiogram. Grade I is the subclinical group in which slight fluorescein retention is seen on the angiogram, and the area of the retention is less than or equal to 1 mm2. The lesion does not show a complete circle round the fovea. No abnormality can be detected by ophthalmoscopy or slit-lamp microscopy. Grade II is the group with objective symptoms, and the fluorescein angiogram shows the dye retention in the macular area forming a complete circle in stellate or flower petal pattern. The diameter of the lesion is less than 2 mm (4/3 disc diameter), that is, the area of the lesion is less than or equal to 314 mm2 but larger than 1 mm2. On ophthalmoscopy no marked changes can be seen, but biomicroscopy often reveals the presence of cystic oedema. No marked functional deterioration can be found in the visual Kensaku Miyake, Shtizuko Sakamura, and Hana Miura 
Results
The prevalence and the severity of cystoid macular oedema, in both the indomethacin-treated and placebo groups, is shown in the This difference is not statistically significant (x2 test, 0-05<P<0-25).
Gradual decreases in macular leakage were recognised in the indomethacin group as well as in the control group, which agrees with the natural course of the disorder. The fact that the difference in prevalence of macular leakage between the treated and untreated eyes became statistically insignificant during the late postoperative phase is in part ascribed to the late onset of macular leakage in several indomethacin-treated eyes. Among 8 treated eyes that showed macular leakage during the late phase 4 had late-onset macular leakage. On the other hand among 10 eyes of the control group that showed macular leakage during the late postoperative period none had late onset and 3 had middle onset. One case is reported here.
CASE REPORT
A 64-year-old woman with senile cataract underwent intracapsular lens extraction without pre-or postoperative complications. By the method described above indomethacin was given together with other usual medications. In fluorescein angiograms done 1-5 and 7 months postoperatively there was no trace of dye leakage in the macular area (Figs. I and 2) . This eye had a visual acuity of 1-2 at both angiography sessions. In the 13th postoperative month I'Ig. I Fluorescein angiogram of the reported case taken 1J5 months postoperatively. No trace ofdye leakage is seen in the macular area the patient complained of blurred vision. Fluorescein angiograms taken at that time revealed cystoid macular oedema of grade II (Fig. 3) . Visual acuity at that time was 0-8.
When we evaluated the postoperative visual acuity, we excluded 15 eyes and 10 eyes from the indomethacin group and the control group respec- Fig. 2 
tively. These eyes had optic disc atrophy, and a suspicion of amblyopia; also it was impossible to determine the exact visual acuity of these patients because of their poor health and low intelligence.
In each postoperative period the distribution of visual acuity in the indomethacin group was significantly better than that in the control group (P<0-05).
In the other 2 periods there were no significant differences between the 2 groups.
Discussion
In the present study the natural course of cystoid macular oedema was compared in eyes treated with indomethacin and in untreated eyes following intracapsular cataract extractions. In the control group the incidence of the disease in the early postoperative period was 51%, and it decreased to 11% by the late postoperative period (4% of clinical cystoid macular oedema). This rate of incidence agrees with that reported by others. '2-14 However, the incidence of cystoid macular oedema during the early postoperative period was less in this study than in previous studies.5 I In both the indomethacin-treated and the untreated eyes this disorder was found to show a similar self-limiting tendency, that is, a high incidence during the early postoperative period and a gradual decrease thereafter.
The present study reconfirmed the finding that topical indomethacin reduced the occurrence of cystoid macular oedema during the early postoperative period. This study also demonstrated the prophylactic effect of indomethacin during the middle period. Furthermore, these findings suggest that the onset of cystoid macular oedema during the early and middle postoperative periods is closely related to the presence of indomethacinsensitive substances (prostaglandins, for example) which are biosynthesised during the surgical procedure. Conversely, during the late postoperative period there was no difference in the incidence of cystoid macular oedema between the 2 groups. One of the reasons for the low incidence of the disease during the late postoperative period is mathematical chance and another reason is the possibility of 'indomethacin-masked cystoid macular oedema ', as shown by the case report. Such was the case in 4 of 8 eyes that had macular leakage during the late postoperative period. The number of cases of indomethacin-masked cystoid macular oedema was such that no significant difference was found between the 2 groups during the late postoperative period. In these eyes, which were aphakic, the synthesis of small amounts of indomethacinsensitive substances (probably prostaglandins) may be abnormally prolonged.
In a case previously described" cystoid macular oedema appearing 3 months after cataract surgery subsided on the application of indomethacin for I week and recurred when indomethacin therapy was withheld.
In some cases, elevated levels of prostaglandins E and F were observed not only during surgery but also after it.8 These phenomena, together with the results of the present study, indicate the abnormal condition of biosynthesis and extraocular removal of indomethacin-sensitive materials in aphakic eyes. The factors that influence this condition remain to be investigated. It has not been clearly shown which substances are sensitive to indomethacin. Among possible candidates are aqueous biotoxic complex (ABC factor),15 histamine, bradykinin, and 5-hydroxytryptamine. '6 In view of previous investigations5 7 817 we strongly suspect that prostaglandins are uniquely susceptible to the effects of indomethacin.
